Cardiac arrhythmias remain a common cause of death and disability [1] . The normal heart beat requires a precisely coordinated interaction between numerous components and dysfunction of any component can promote arrhythmogenesis. For example, the repolarization duration of the cardiac action potential (AP) and its correlate on the body surface, the QTinterval, are determined by a delicate balance of ion currents ( Fig. 1 , top panel) [2] . If repolarization duration is too short, cells can become excitable too soon, favoring the development of reentrant tachyarrhythmias. On the other hand, if AP duration (APD) becomes too long, secondary depolarizations can develop before full repolarization (termed early afterdepolarizations; EADs), potentially creating large spatial repolarization gradients and triggering Torsades des Pointes (TdP) arrhythmias [2] .
The rapid delayed-rectifier K + -current (I Kr ) is a major ion current controlling repolarization of the ventricular AP [3] . Loss-of-function mutations in the KCNH2 gene, encoding the pore-forming subunit of the I Kr channel, represent the second-most common form of the congenital long-QT syndrome, whereas gain-of-function mutations have been associated with short-QT syndrome and familial atrial fibrillation [2, 4] . In addition, many drugs have a high affinity for blocking I Kr , resulting in an acquired form of the long-QT syndrome with a significant risk of ventricular arrhythmias [3, 5] . As such, all novel potential drugs are tested for inhibition of the I Kr channel as part of the standard safety pharmacology screening [5] .
Nonetheless, class III antiarrhythmic drugs (AADs) such as dofetilide and sotalol, which have I Kr as their predominant target, are commonly used in the treatment of cardiac arrhythmias (e.g., for rhythm control of atrial fibrillation) [6] . Because of the risk of proarrhythmic side effects, patients undergoing treatment with class III AADs undergo telemetric screening to assess the risk of TdP. Excessive prolongation of the QTc interval is currently employed as the standard parameter in this process. However, QT-interval prolonging drugs show marked differences in their torsadogenic potency, indicating that QTc-interval prolongation alone is an imperfect measure for the risk of drug-induced TdP [5, 7, 8] . Substantial research efforts have been directed to identify other ECG parameters that can support risk assessment for both ventricular and atrial arrhythmias [7] [8] [9] [10] .
In this issue of Cardiovascular Drugs & Therapy, Sugrue et al. [11] describe an analysis of numerous T-wave parameters that can potentially distinguish patients susceptible to drug-induced TdP from non-susceptible individuals. Based on ECGs of 13 patients who developed TdP during infusion of dofetilide or sotalol and 26 age-and-sex-matched controls, the authors identify the QTc interval in lead V3 as a good, but not perfect, discriminator of drug-induced TdP, correctly classifying 79 % of individuals [11] . Interestingly, T-wave right slope in lead I is identified as a complimentary parameter that improves discrimination of susceptible individuals to 88 %. Although both parameters reflect a macroscopic integration of multiple electrophysiological properties, they can conceptually be related to overall APD and its spatial dispersion. Susceptible individuals have larger APD, increasing the risk of EADs, and larger dispersion, together providing a trigger and substrate for ventricular arrhythmias (Fig. 1) . Other Twave parameters, notably the Tpeak-Tend interval that has been suggested previously as a marker of TdP risk in several studies [7] , might reflect similar electrophysiological concepts, but failed to distinguish cases from controls in the present study [11] . Sugrue et al. suggest that difficulty determining the precise end of the T-wave in the presence of class III AADs might prevent adequate discrimination based on Tpeak-Tend in this small cohort [11] . Although bizarre druginduced T-wave changes [12, 13] may at times similarly hinder correct assessment of T-wave right slope, this new parameter -when combined with an accurate QTc measurementmight be a more robust parameter that is suitable for (semi)automatic T-wave analyses.
Of note, there were no differences in QTc or T-wave right slope before application of the class III AADs between susceptible and non-susceptible individuals [11] , suggesting that the main distinction between groups is their response to dofetilide/sotalol application. There are numerous factors that can influence the repolarization-prolonging effect of drugs, including pharmacokinetic differences affecting the effective concentration within the cardiac muscle, and differences in the electrophysiological substrate on which these drugs act (i.e., the pharmacodynamic response) [8] . In particular, the concept of repolarization reserve has been proposed to capture the redundancy that is present in Fig. 1 Inhibition of the rapid delayed-rectifier K + -current (I Kr ) by class III antiarrhythmic drugs (AADs) including dofetilide and sotalol produces prolongation of the ventricular action potential (AP) duration (APD). Although there are no significant differences in ventricular repolarization between nonsusceptible and susceptible individuals under baseline conditions, the latter group shows a significantly stronger and more heterogeneous APD prolongation after treatment with class III AADs, resulting in an increased likelihood of torsades des pointes (TdP) arrhythmias. The susceptibility can be assessed non-invasively through changes in the ECG morphology, including QT-interval duration and T-wave right-slope, as shown in the work by Sugrue et al. [11] the repolarization of the AP [14] . Because of this redundancy, genetic and/or acquired modulation of other ion channels, which have no or limited effect on the baseline ECG, can modulate the response to class III AADs and the likelihood of TdP [7, 14] . In accordance with this concept, several genetic modifiers of drug-induced TdP have been determined [14] . Whether the response of these ECG parameters to QT-prolonging drugs is influenced by such modifiers remains to be determined.
The cohort employed by Sugrue et al. is small due to the rare occurrence of drug-induced TdP under these conditions with these drugs and confirmation in larger, independent cohorts is clearly needed. Nonetheless, this work advances TdP risk assessment by suggesting a simple and robust parameter that may improve detection of susceptible individuals. In particular, further development of software tools such as those developed in the present study will likely facilitate rapid semi-automated screening of the large amount of ECG data that can be obtained from modern holter recording systems. This may enable longitudinal analyses of the temporal evolution of T-wave parameters during drug administration, which are clearly needed given the absence of baseline differences [11] , to identify parameters that could serve as early indicators of impending arrhythmogenesis. Indeed, the work by Sugrue et al. [11] provides preliminary data suggesting that the temporal evolution of QTc interval and T-wave right slope is more pronounced in susceptible patients, but the study is not powered to identify clear cut-offs. Although challenging in practice, such studies could perhaps also be extended with prolonged follow-up periods to further correlate these T-wave parameters with proarrhythmia occurring 'late' during treatment with QTc-prolonging drugs [15] .
Taken together, the work by Sugrue et al. [11] has shown that there is still more to be learned from the body-surface ECG. In combination with novel insights about the basic mechanisms of the underlying arrhythmia mechanisms and their modulation by clinical parameters such as sex, age, concomitant heart disease, etc., these data may help to optimize the application of currently available AADs and facilitate the screening of novel drugs, thereby improving the cardiac safety of pharmacological therapies.
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